
lA-UR-96.3248
TNIC

Almh-lr(s):

.Suhmilbl [,x

Los Alamos
NATIONAL LABORATORY

Design of a Neutrho Oscillation

Fred Fedcrspicl, P-25

Experiment

DOE Offlcc of Scientific and Technical Information

MASTER

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.

For additional information or comments, contact: 

Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



DISCLAIMER

Portions of this document may be illegible
in ektronic image products. hnages are
producd from tie best available original
documen:.



DISCLAMER



Design of a Neutrino Oscillation

Fred Rdm-spiel*

Abstract

Experiment

This is the final report of a one-year. LaboratuyDircc~d Research and

Develqmen! (LORD] projecI U(the LQSAlurrm National LuboKJIory (1.ANL).

The pmjwt sought to make a prcliminwy conccptuzd &sign and technical

evaluali(m for a ntxmino dclcttor with high mass rmd purticlc identification

capability. The detecmr will use recem improvcmems in imaging technology.

In addition, a special Monte Carlo code was designed m addms$ contamination

of the muon neutrino beam by crlher particles. The combination of these two

dcvclopmenfs could lead m significant improvcmenis in holh neumino

production sources and neutrintr detectors.

1. Background and Rescrmch Objectives

The puqwc or his prwjwt wus 10 Iuy lhc fuundwilm b a major ncw cxpcrirnenud

initiative in the mpidly changing !ield ot’neutrino physics. We arc developing the tcchnologic..

rrccdcd 10 mount ii dcllnilivc metisumgmerr[of nculrin(j willali(ms. We plan m uwr-y OU[this

mmsurcment Using h Fermi National Lahormory hoomr. which will give us sevcrd

:klvantagts over our currcnl Iitjuid .winlilla[iw l’Klitl”ilN}drmctor (1.SND) qwirncnt al [k L(K

Altimos Ncum.rn Scauering Center (LANSCE).

To a large cxhm[. Ihc Mccuws for IIWncw expcrimcnl will copy Ihc succcwful dqyr Id’

LSND. but an impommt wkli[ionul funuicrmdity needs M be developed. For the near dett!cm

qwcially, miwc infonnu[iim needs to k exu-mxctl concerning [GA Ieng[h tin is availuhle

widl d-w LSNI) chsign. One promising rncdwd for uhtaining this wldi[iumal ildbrmmkm mukcs

usc ol’ rcccnt dcvclopmcnls in m[cnsilicd churgctl-wuplcd dct icc ((lCD) arrays along wilh

lwgc Iight-gii[hcring ICIIWS to imitgc LIICwirrtillutiw Iighl [w{I(IuL.L.J idLMIg IIW [fi~k. S(I fiII,

such dcviccs huvc no[ hccn upplicd m the &sign IJ[ ncunirrt~ dctccmrs. This dcvclopmcm

~“(-tulrlpnwide a direct IItc’iI.v IT Id. Irwk Icng!h, whit-h mgdwr with ~alilrin~r[ry, will provide

uxccllcnt puniclc ithmtificution. llw Iirst wchnicul tw%kis tlwrcforu m cxarrrinc tic upphcahihty
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of this tcchriology IOsuch dekctom and assess t.hc resuhing improvements in gcomclry,

pcrfmnx and potcntirtl mducdons in cow.

We pl;m to compuk the production &tributions of nculMos from tlw &GcV beam lim

at [Iw Fwmiktb booster. The infommttion will be used to guide the dxign of the production

facility M WUIIw tJN k[~w[or ~wfig~ation. A second Iask is tierefore IUdevelop a .qwcid

purpose Monte Carlo code to model production of cmuamirmirm particles, pardculady eloctmn

neutrinos. A full gcomcwic softwm model rrl’Ihe dc[wtor will k twill und used 10 study U-w

reconsu’uctimt of ncuuino evems in the appa.rwus. A rccmwmuctimt algorithm would h

developed. which coupled with Ihe dclec[or configuration. would be itcrdlcd tu oplimim lhc

detector system. By including components such M the targeL tlw horm the decay volume and

the beam smp in the d~’sign oprin~imtinn, higher purhy neuhino beams could h produced.

2. Importance to LANI,’s Science und Technology Base and National R&El

!Necds

This projcc; suftporm 14d-mrumry tom com~tcncics in nuclear .scicrww,pkksmks. and

hams m well ~s compltx experimwlmlion ml mcasurcmenl. The nculrirw ikwilluti(m

experiment. which will be conducted m verify the LSND measurement, is important for Los

Alamos IOnwintail, us lcul~vxhip role in I)MXWcqwrimcnls. t3y taking the Id in the mxmd

g<neralion ex~rinwnl (iissumiilg k eftkct is verified), the Lahomtory will he able to claim

ownership ot’ this fundamcnctl discuvcry. U our Fcrrnihtb initiative is fwmbly rcvkwwd. it

will Ic;td I()an iippnlxim;l[cl~ $ 1() million r~pv-inwnt, which will k Icd hy nmmhcrs 1)( tk

Lahmtmry’s Physics Division.

3. Scientific Approach and Results to Date
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